Basic MRI Physics - A Visual Introduction for Laymen by Hanson, Lars G.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Basic MRI Physics - A Visual Introduction for Laymen
Hanson, Lars G.
Publication date:
2012
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Hanson, L. G. (2012). Basic MRI Physics - A Visual Introduction for Laymen. Abstract from 25th Annual EANM
Congress, Milan, Italy.
BASIC MRI PHYSICS – A VISUAL INTRODUCTION FOR LAYMEN 
Lars G. Hanson (Copenhagen) 
Magnetic resonance imaging (MRI) has become one of the most important imaging modalities due 
to its flexibility and high contrast between soft tissues. It is also known as a conceptually 
challenging technique. The purpose of the presentation is to demonstrate that MR techniques are 
maybe not as difficult to understand as often said [1]. In fact, the basic magnetic resonance 
phenomenon can be understood intuitively and even demonstrated with very simple means, 
including freely available software running directly in any browser [2]. A wide range of MRI 
techniques can be visualized [3] and understood in detail, certainly also by people who are not 
trained in physics [4]. The presentation is aimed at those new to MR, and those who will teach it. 
But can simple explanations based on classical mechanics be trusted? The basic magnetic 
resonance (MR) phenomenon is often said to rely on quantum mechanics which is 
incomprehensible to most people. In fact, MR is not a quantum phenomenon [5]. Spin and certain 
kinds of nuclear couplings relevant to MR are indeed of quantum origin. Spin is important for 
understanding MR, but even though this effect is mind-boggling, most people have little difficulty 
taking it for granted. Once done, all the remaining MRI theory and typical spectroscopy, follows 
from the common sense expressed in classical mechanics 
(for MR in nuclear ensembles, quantum mechanics can be 
shown rigorously to reduce to classical mechanics). 
Unfortunately, typical attempts of explaining MR in terms 
of quantum mechanics contain severe errors [1]. 
References 
1. Hanson, Lars G: Is Quantum Mechanics necessary for 
understanding Magnetic Resonance? Concepts in Magn 
Reson Part A  32A(5), 329-340 (2008). Animations and 
supplement at http://www.drcmr.dk/MR 
2. Freely available educational software running in any 
browser,  http://www.drcmr.dk/Education, 
3. Videoes demonstrating MRI techniques and software   
http://www.youtube.com/playlist?list=PLD0B87CC7835DBEE9 
4. Hanson, Lars G: Introduction to Magnetic Resonance Imaging Techniques, 47  pages (2009). 
Available for download at http://eprints.drcmr.dk/37/ 
5. Feynman RP, Vernon Jr FL, Hellwarth RW. Geometrical representation of the Schrödinger 
equation for solving MASER problems. Journal of Appl Phys, 28(1), 49–52 (1957). 
 
The precessing equilibrium spin 
distribution is near isotropic from both 
classical and quantum perspectives. 
